Modulation of opioid peptide metabolism by seizures: differentiation of opioid subclasses.
Until now, we have measured dynorphin-ir and enkephalin-ir at only a few time points after a single seizure or after multiple seizures in most of the models we have employed. Except for the genetically seizure-prone gerbil, our data consistently show a transient and robust decrease in dynorphin-ir and a sustained increase in enkephalin-ir in the hippocampal formation subsequent to kainic acid-, ECS-, or amygdaloid-kindled convulsive seizures. At this point, kainic acid appears to have the most dramatic effects on hippocampal enkephalin and dynorphin levels, causing an initial decrease followed by a rebound increase beyond control levels, which, for met5-enkephalin, is maintained for at least 2 weeks. Recurrent seizures leading to neurotoxic effects on CA3 pyramidal cells, which are not present after ECS or kindling, may underlie the sustained alteration in enkephalin metabolism after kainic acid. Further investigation into the time course of seizure-induced enkephalin and dynorphin metabolic changes using RIA, ICC, and measurements of opioid mRNA levels may reveal a common pattern of depletion due to immediate release, rebound synthesis according to the severity of demand, and stabilization at a new equilibrium over several days or even weeks in each seizure model. Our preliminary time points suggest striking differences in the rate of metabolism of hippocampal dynorphin and enkephalin in response to seizures. We would like to find out if other perturbations of the hippocampus, primarily the elimination of the influence of its known neurochemical afferents by lesion (as performed on the septohippocampal system described above) or pharmacological blockade, can alter the metabolism of hippocampal opioid peptides and influence subsequent seizure transmission. Distinguishing the physiological conditions that induce metabolic changes in discrete opioid peptidergic pathways may help us to understand how endogenous opioids are involved in the regulation of neuronal excitability in specific brain regions, as well as to understand more about the differential regulation of opioid peptide metabolism in different brain pathways.